The tumor suppressor PTEN regulates T cell survival and antigen receptor signaling by acting as a phosphatidylinositol 3-phosphatase.
The tumor suppressor gene PTEN encodes a 55-kDa enzyme that hydrolyzes both protein phosphotyrosyl and 3-phosphorylated inositol phospholipids in vitro. We have found that the latter activity is physiologically relevant in intact T cells. Expression of active PTEN lead to a 50% loss of transfected cells due to increased apoptosis, which was completely prevented by coexpression of a constitutively active, membrane-bound form of protein kinase B. A mutant of PTEN selectively lacking lipid phosphatase activity, but retaining protein phosphatase activity, had no effects on cell number. Active (but not mutant) PTEN also decreased TCR-induced activation of the mitogen-activated protein kinase ERK2 (extracellular signal-related kinase 2), as seen after inhibition of phosphatidylinositol 3-kinase. Our data indicate that PTEN is a phosphatidylinositol 3-phosphatase in T cells, and we suggest that PTEN may play a role in the regulation of T cell survival and TCR signaling by directly opposing phosphatidylinositol 3-kinase.